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The Obfifhe^m Sv^^hcEEz^r Expander Hodula Ts a precivi^n 
tlcCir'onfc rrtufi tc system wEth a variety of UEaE- It 
cflnh]h^* the most f>t(fri needed ctrcultry of an e1eotri?hic 
music syntheilzer In one cofTi4:iact^ Versatile rrtidulcn Thjo 

DEclllatort ar'e cphflsUi'&d wttti a f ou r- 

ajiipl If IcTl 

- With S keyboard to fern- s smaT I olfritrortic mu*il c 
BynthEElser 

T^ expand th4 cepabll^ty of extstlnf syntheElzarE at 
low edit 

Wl t!i s yet Ems am ploy Ins 3 digP^^T sotfijchccr fcg ^t low 
both the na3n syr-theslzar 5nd tl^c soqucjhcci' to be 
played * Imult^neOU^Ty 

>J t th ^olyohon t c k»/btflr da la fo^rn mul t1-^o t te pol^- 
phortlc ^ynihosUor sv^tenis 

A& a precision laboratory signal generation and 

the vprlous drculca on tti* syrthesl^er Expander Hodui^ 
can be I ntcr connected by po ten 1 1 i?t^c te r a jYid sw t tthcs pn the 
unit 'a front pantl . Thnse I ntf-rc^rine^t^^ns a1 Idu mahy ua^f Jl 
^ynthEEtzEr "patch&E" tm be quickly and easily generated. 
A multitude of circuit Input and ^u t^u t p^nln ta are aval lable 
&n connectors I ntarnal to the unit. D&e3 red patches not 
^tisstbl^ vjltl^ front panel controls can cfCen be aoocmplish&d 
bv 5 trTifj]^ wj re connect lon& at these Intefnal pcFots. In 
dddptTon^ these internal poTnts- c^n be broiJeht out to externaE 
icnpccto^ i^cki end connected to other Bqulpirsnt In a varFety 
cf useful u^y^, 

The S^nt he slier Exp^nJor Ho^^^c COP be conf Fgured to be 
ccmpa 1 1 b]ft with virtujilly nny ^nF^tl^ig ^tl tn^o- control Igri 
synLhcarzci^h Wonnally tFie tJntl li tiinstfUtttd at thm fectury 
to accept e nominal ane v^lt P^r tct^^e control voit^goj 
w^ich Es the I ndus try standard, however ether control v^l tafe 
ranges tan bo ^ cocftnio d ? to d - The unit has provlsFons for 
o^ing E?isF3y reLulred for rrh^Et known gate/tr3ffaer voltage 
ar ran^uritiU* by metms of internal strapping optFons. 

The Ei^p^n^er Module Fs packaged In a r^jeffed rretal caso and 
3 s i^elf '[?gwore4. C^scl 1 later stab 1 1 1 tv Is unsurpassed. \>ub 
to the unique "jslgfiy-back^' printed cl rcu3 1 board cOnttJ'uct Eon 
tethnEque u£*jj the unit E5 vlrtueTTy i^l rE Trae, ^uhlch 
enhance? -'d lab| 1 | ty and sar^lce^bl H tv. 



- TwcH VDltEififi control iQiH ^sEciTators tVCO's) hi Lh &awtoQth 
and [^ulEe out^i^i ^ 

- VCD fj-Bquancy an-J pulac ^J^^Jth ciir> bt ri>odulBt^-? ty either 
an an^sJope Ecnpratnr, the 'n^' frequency OEtf^lfitpr 

^i' fi'om flh:i externdl itji-r'cc 

■/iiJ^i -rtn t>e phase & y n cJ' ror- 1 j ^d 

- Dne vol taftf .^_nn ti'ol lerf f I 1 ter CVCF) wi Lh iow-^sasEx 
tl^-^d-^a5Sy htgh-p^ss yr notch re&pon&e 

- V;F frequericy can be nadulated Fn firthpi- the positFve 
^f" r>e£ctrve dir'citicn by either ari envelope Ecnerfltor^ 
the low freqiJtFn;v &ficniwtor or frcfn an 5>:tflrfial source 

- -/-"^ nas an ljit*firal thre^-lnpL-t nil^^f allijivifis cc^bin- 
atlbh of TiRnels from VCCi 1, VCf 2, or *rthci- of trf^ 
e>:terna] Bourc^i 

TrtO Pnv^.^ ope generators with ^"rljiKtable Attack^ Detey 
and SuMt^ln 

Dnc Foiv-f requenty o^cT 1 Ic-tor 

- All cl rcu 1 1 Inputs ar-<l f>u tToi-t^ ar^ avallabTe di-. internal 
cortrt^ctors and car be brcu^ht cut to Jacks Tar 3ntQr'- 
connetiloh to other eoLl^^richi 

- Ccn be conf JgiJ^H;.;: to be c-cmpatrtle ^y^th virtually ai^ 
v&ltace contrf^]t^l.;: synthesizer 

- UniciUB packafilnj: technique enhances rtllebilpty and 
nakes Sci'vrdns and rr-adf t Scflt inns easy 

- Tvjo cascad*.: reeulated poucr- tup^illes nakea untt 
rminune to ptwer line Variations 



^*- + + iH irSSTflLlAT^DM I NSTRUCtlOriS ^ttt^ 



HOOI^UP 



To connect the E^panJcr Mndulc 



tn /(lur ^ynihr^^'\'j.r,r^ 



EXPANCEF^ ^lODULb 



SYNTHESIZER 



CV-lN 



CAT^-IN 



TH I [i- i N 



^UDI&-CUT 



-CftkK UNLn- 



"0 
■SOUND 



CONTROL VOLTi^GE ADJUSTHEtJTS 



CO^THUL 
VOLTrtGE 
OL'TPLIT 

GATE 

OUTPUT 

TRJ[J(jLR 
DUTPUT 



Af^ftr- thft abi>ve connections bv<^ njide, tt m^y tc necessary 
t<i ndiust the Vul ts/Qc tDve characterls t'cs of th* ExfjandKr 
MQdule oac^r aT;^trtrp co M?itch the Vol t5/t>ctave OLFtput &f ycitir 
aynthrsSi^c^r T-hls 3 5 nccompf I shed as fol lows: 



1] 



2) 



5) 



Play a note ihr'cc Oct^Vcs *t>cHVa th? bottom nQte nn the 
keyboard and tunr "Vcti L t-^ t4>e snna note your syn- 
thesizer Is soundrng. iJS Infi ih? VCD 1 FREQUET'CY knob 

Play th? t>ottorr note on the ktyhoard and ^^Ithcut 
chfln^Lns altha" the Eifpander Module FRLUrJLNC^ ^noh ^ir 
the syttt^*^5iKc''S freiuancv trrobx tune the two 
d&cniators tciitethtr- ty aJJuijins tha trlrrfner whCch 
r& accessible chr-u tti^ SMall holc in the ci^ntrol panet 



R*?ft*t 
Modulr 



1i and 2J OE necessary to 
li^^illptor track wl ch the 



synthe^lzE^r o^^MlaLi^r 



k) fiftjae^c 1)h 2? #nd J) for VC& 2 



^'M'M-^'M FRONT FANTL CONTRCLS *-va*i 
VCO 1 ^ VCD £ CONTROLS; 



"FREQLEriCV^' - Conlrcnls tnltlal frequencv setting of 

oscniJtc^rj coi/firs e five ncfflvt' ranse 

".yODULATIor" - When tLrrne-H ta thr Itftn selected nir>d - 

ulatlon ^riicrrn rv]du]ate5 the frQ^juL^^MCv of 
Ch& osci ■ loi.r>r; 's\\f \ t jT^ed. to the ^'lJihtH 
selected iripdulat^Dn Eource mr^dulates the 
piilsn wrdth or the pulse \'^^v^'■^c^\^n 

'^ENV-EJ'T-L^C^' - 5t;leit£ the rrodLi 1 « 1 1 r>h si>u-fCB for the 

"MODULATI on" r^ t f r'c].!! «1 thei an e-ivalopc 
acncr-"^tnr ; aM external Eource ^^ the 
lo^H fr^^qur^nry ■:iftc:M lator 

"r^ULSli WIDTH" - n^ntr^il-: Inltlel pulse width of pulst 

i^^Vdorrr from Itfi t^ 30% duty -iytle 



VCF COKTFLOLSi 



"FRliOUENCI"' - ConLrLls Initial frequency sctLlhg of ftiter 

"RESONANCE" - '-^h^^r^ turred ts the rl^ht^ crfU^ejj pea<ln& 

action iri tt-c f L 1 bf-r 

"K1CDULATI DJJi' ■ "Hhen turnec to Che lefL^ ^rlt^tLed rrod- 

ula t ion s-o^r^e mudulaLea the frenuency 
or the fl Iter In the ncgatlvft direction; 
wLt^u tunned to tf^e right, sci^ctrd i^wd- 
ulatlon source m^^u lairs the frequency 
of the f 1 1 tef In the j^i^sl ttve dl rectt^^n 

"d4'y£--XT-LF0" - Se eot? the nvn du 1 a 1 1 ^r. source for the 

"MODULiT I &N" pot from either envelope 
acn<?rat[jr *3^ an external sourcer sr 
the ow frequency OTaclllSC^i' 

"BP-LP-NOTCH-HP" - Whan tume^; ^11 the way tc th^e left and 

cTcked '"off"^ sdcc^L^ EArtl^^SS filter 
resp^nscj whL?h turhed a3] the way to the 
Inft hut not cll^^kfd "off'V selects 
LOW-PASS fi Iter r<?KpLiM£ej wher set at the 
IH qVlnck pOiltloriH selects NOTCH filter 
i-^sprthvr; "rfh^n turned all the wfiy t& the 
risht, selects HIOH-PASS filter rcrpnonse 



"l^CCl I^' - Fl Strr Inplit -likpr' CKzi' PLj Whph tUr-nt^ tt? 

the leftn selacts sawtooti ivavef^rm from 
VCO Lj i^hen turnDd to the rlsht^ selects 
pUl&e i^iiVefDHn fr^m VC3 L 

"VDD ?'^ - FT Iter Input -njKBi' pjt *2; ki^iffn tu^n^d Lo 

clie ]ftf tj -sel&Cts sawtooth waveform from 
VCD ^; wh^n turntd t^ th± rl^ht^ ±t1«Lt^ 

"EXT" - Priter Input n]xer pot ^3; when turned tc^ 

lett^ selects txternal ajdio Inju t •!; 
wheji turjied to tKe rE^htj ^elects extt^rnal 
audio I nput ^2 

EHV ] 4: ENV 2 CONTROLS; 



"ATTACJl" - Whaii turn^ii tn The fts'it^ incrertsep ^tt^rk 

Ljific of cnVcli^pc SGntTfltor 

"PECAV" - When turned to th? rrHTt^ Jnorf-asea decay 

time of errvelope cenerator 

"SLiSTAlH^' - When Lui'ne-d to tha right, l"i[]reaGe& sustain 

level of envelope Eenerntor 

LFO CONTROL; 



"Ll^D" ■■ Whan tu^ne-J to t^e'rlcht, Mcreasea 

fraqu€ncy cf DSclllatCon of low frequertny 
4j3c.i 1 l^tor 



VGA CDNTRDL: 



"T-CA-OW/EXT^' - When switched ^'an'V e^ryftlo^r* grhfiF'fltnr 

control of VC4 [s oi/err idJ^hn ford ng It 
Fnto the full arnpl I f I cat Ion ctatn^ un c?:- 
□n external ^'VCA I^ontrol ln;5Ut" r^ aiifnl l?d^ 
[n ^hl<]h case Lhat stLjual ^L>htr<j]s VtA 
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*****! HPIJT-0[JTPLJT CONNE^r lOWS*-**-** 

ill Input gnd ^gtni^t sifin^l cpnnact Lons to the Eitpj^^i^^r 
Module ocrur on SEveraL color— ^orfecT "^inlaX cohn€ctorv On t^e 
t=[«^ftr[^h1^? bn^rd. Tli? FDHr^ivlhg table 3ummar I zts these 
conn^^ct lur^^^ The L^Ann^i c Lci r^ c^u t^e Ede^t tf lad b^ n^tln^ kh« 
^1 n^^l^ al^hfth^^l t IdC^^, eich>od on tT the boar-dj adjacent 
to e€iGh coflneiitcr- FFn I. of" eoch cc^^^Bcto^ 1^ tfie r>in at 
the beveled end of the connector. 

CQN^J. PIH FUNCTION DONM . COLCR 



Al 
A2 
A3 


133 


CL 
C3 


D3 


El 
EE 
E3 


FL 
F? 
F3 


■ Q3 


jIE 
H3 


11 
12 
13 


J5 



f K terna^ ^^odu lotion Infiut - VCQ 1 

Sart'tcoth Output - VCO L Drinjj.K 

Poise Output - VCO L 

Ccn^rol Voltaao Input ^1 - VCO 1 

Gl-OUnd R«d 

Cnnirol Voltflsc InpUl, ^2 - VCO T. 

Sync Output - VuO i 

Ground Yel Ic-^^ 

Svn-: I nput - V^O L 

Control Voltage ln?ut *1 - 'JCO ? 

Crcund Red 

Control Voltajie Inptit ^l - VCO 1 

External Hodijl^tlon Insut - VCO 2 

Sti>,tcoth Output - VCO 2 Oranje 

?ulae Output - VCO i 

SvnC DubpUt VCQ 2 

VCfl Control Inrxit re lov.- 

Sync Input - V^O 2 

LFH L riirgriF' Input 

Gi-cuhd Erown 

LPt Output 

Control Voltafie Input *1 VcT 

Control Voltage Input ^2 " 'VCF Gr-^v 

ETtcmal ModuTotlon Input - VCF 

VGA output 

tirouhd Wh] te 

Cuttut An-p] If ler Input 

H] Pass Output - VCr 

Ground iVhl tf 

Bandpass Output - VCF- 



^l 5i:l&Ctt-i VCF lle5[>nn-^r Lutput 

K2 E--c.Ljnd White 

K5 J-QV, Pfiss Ciytr-LJi - VCf 

LI tAterna] Audio I tiP'-jL '1 

t,: Ground E ItJ^ 

-_^ Lj^ternal Xud"^ Infiut ^1 

HI E^ten^l iudin Input •; 

112 l^round &lu^ 

M5 Externnl Auilir^ Incut *£ 

XI OulpuL - L"^'/ L 

K3 I rl^eer Input - FJJV 1 

-Yl Output - Ef*V 2 

Y2 t]ata Input - ENV 2 Green 

75 TrFcflcr Input - £HV 2 

li -^13.5 Ry^ulas-ed Vmltaee Inpvt 

Z2 friiuhd Black 

13 Grcund 

7A la.b RetulDtcd ■Tol t.-^sc .nput 



±±±±^ 



'^TR^PP\r,G OPTCQNS *■*»■** 



Thp Lxpancftr lloriult ftlftctronlc^ tnn^rrJ ti conf loured 
tn pillow -yftrr^^Lis strapp3nK opt i -^rti wM ch can bg chanted 
ty tht^ user. Refer tn (h^ I d^nt f f I SaCl i>n riBaflrfln ^cr location 
o"^ Btrspplni^ qpiroii Jumpers. 



CDNTrtOl ^'OLTACE JUMPERS 



No TH n ' 1 y H 
>^1 th :he cnntr'o 
iilltjw both vc:l'^ LD be dr 
tt^ i-^iYiovlhfi the&e jLTiper? 
&e pa ra le cin n t ro 1 ^ o L t5 gc t 



EKtandfif Hodi^le^ ore cnn- Ujred an the fr-cti">rv 
^i^lrflftp jumpers lP5tfilled_ T^ese Jurp^r^ 

I ven f rp-n thr aene control vol CnP5^=^ 
the- lifto VC0^5 can he driven t rorr 



::ate an^ Ta RGrp jupiPbvs 



A^ wiLh 'he VCD jumpers. Exrnandi^r Modules are conflgi^rr^d 
nt tnn; fficlor/ with the soto ind tritcer J jmperf -Psta "td. 
ThoEo iuinpirs allow both envt-l f^t^f- eene"-atorB to te dr'vprt 
from bha same jjate and/or triascr fiiRfialB. By remnVhe th^mn 
the cnvclf]p*i jitnerators can ho t^'lfKertd Eeparst^l i^. 

envelop: REUERATOrs INPUT UPTIRN JCJMPPITS 

The EKpnnrdcr' Module envelope gonftrators can be confi^urpd 
by these ju-iirra to accent dlfferenL c^onib I nations of cstc 
and trlEEer signal 5 fltad inc^ler I ties. When the conncc t ioni 
ll&ted Fn the flrn t^go co^tmr.s are nado, the envdope cen- 
eratora ^\ \\ reaporrd proper W tc^ t^e sate and/or triage" 
slanolE dcscrib^a ih che la&t coRnr, The l^ttf-rs refe- 
t& thr juniper wire pads located at thr l^^wi^r corners Qf the 
Hjip^ndcr ."^odjle ^leccronlcE boarc. 



ENV 1 
JUMPERS 


ENV 2 
JlJMPtRS 

2-41 

y*-F 

a 'J 

l*H 
T*-F 
Gf^J 

t«-JI 
V*-G 
G^ 

Z*H 


INPUT 


SIGNAL REOUI=teJ-^EHT& 


X*C 


TPlGf 

-h 
GATE" 

RAT^t 

C^rE: 
TJIIC^ 




J L 




N-^ 


r 






B*-t 
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W*A 
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E*-E 
D*C 
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In Prrlcr lo al low maxlnurTi fl^Trhlllty of ues "nith ARP- 
intfirface corflgurcd Expander HDdule^, tJift Gate 4 TfTzBer 
junper optrori Is r *&imniended . In adflftlnrij ^-15 volts in 
ft'lred to the "Gste-ln" connector^? '^ileeve'" connection, 
Th1& allows tl-.e t^pandtf Modj^e to te u^i^d with an AElf's 
Gate and "Trff^iser ilgnals when It 1^ dr-Vcn directly tv aTi 
ARP Bvrtthasiirr'^ or If the '^Gate-In" -^^nneitor 1^a& no ocrd 
plucked Into it, just a Trffifter &l£n*l will tause t^e enve- 
lope jienerators to optr?i:e_ (such a& provided by a CTfiltfll 
^equenc^r). 
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irir*** EXPftNDEH HODTJLf; ADJUSTMENTS *» + **■ 
■^1 PD^ER SUPPLY ADJL'STHEHtS: 

Adjusfc '-^*15 Vglt*" trimner so that tfie Vul tSs^ mcaaurtd 
acraEfi the +1E vdl cat**^^^^^ '^ LS.Cfl volts- 

1) L'filrt OEcE 1 loscope, fibK^rvt DSC L output at pin M 
inn adjust "Init PU" trl^ner for &&^ duty cycle 
SuTie wave wFth PJL5E VJ^TH t^az stt In the center' pf 

ftE r^ngo- 

2] Set FREQU^NCT pat fjll C:;'N an-i a^JUct "InSt Freq" 
trimmer for 35 HZ -output ^^lth no CV-IN. 

31 wrth * Ctf-IN Df approxFrratea/ ^-3 VpI t£ Cthree octaves 
up ffom totta^ Df k^yboardJ, lero b^at output of 
dSC 1 ^^Ith an axterriBl sscMSBtOr- with accurate 
vol Efi/.ictavfi relatlonsKIp and d^lv^ft by thf sane 
CV-IN, by adjusting FRECUENCV puU Then ctianie 
CV-3N to vo^ts (bpttc^ n&te on keyboard) and gdjuit 
"Vol ts/Octave'^ trlm-ner (*c-::rfi^Shlj* thru hole In 
control panel? for' ^^rt? btjaL. ftepeat a& nece^sJr'y 
tc^ moVe the f-^o os^Ntators track- 
it: Move FRPQLH+JCt pots on both 0>C I jnd tjiiea-nal 

oscillator up several oct^i^^fi an^ ztra beat with 
voatE CV-IN (usSns F p FIQU ^4 ::V Jot}. Apply -3 
voltE CV-IN and =er-n best oy sdij&t1n£ ^'Hl-Fraq 
Track" trlofner- 

53 Repeat JJ ^f^i ^J onct- 

;> VtO 2 ADJUSTMENTS: 

L) Repeat proced'-r'e El; &Ltps L} thhru 55^ exeept 
ute &3C 1 rathef" than ^xt&rnal oscillator. 

2) A^tcr above adjustFientE are ccnipleCad, **t ht^tY" 
OiC L and DSC 2 FPEQUENCY pots fuUy CCW and adjust 
0£C 1 "InlL freq" trFmmer to ier:i bast oscillators. 



:5> VCr ADJUS-NEWTS: 

board cofinector. tTI-.l= pjr> j^ tht on^ Ere^r*st 
^fjn^e^tor pin 113 

23 Turn M&TCH pot to '^HP^', 

3J AdjUBt "flff^et J" trimrri^r For ztro valts. 

4) Tgr-n MT^H p^i I tfl "LF". 

5> AdjLJt-t "^^fftet 2" -tr rrrrrer for iert VChUS- 

&} Center VCO 1 FR£EUJeNtT pot flnd VCf Fft^QLIENCr pot. 

7) Apply VCO I pul=?G w^Ligfiiinii fo VCF and nutate 
■1IS0NANC.E wt -Funv CV* - 

33 Adjust VCF "Init fre-q" tflmnwt' Litntll f u r>d amefi ta 1 
tFlrst haT'niynic) Is p rorr i rien t n 

93 J-imner CV-^N t-^ pli^ ^■l, 

103 If^ress ^cy ane ocla^* abcve ^o^■Je&t key ar>d 

adjust VCF "V^lt&/ Octave" trirTngr fnf- rrlAMl-lum sinne" 

113 Repeat Bt^ps ll thfj SJr 



E) "^CA ADJUSTMEWti: 

11 UeCng o&cl MoEcoise^ db&erve jnFn 5 of 7^1 &p, 
amp^ neere&t cahinectinr J. 

21 WbilB repefltedLy pretsing Jnd relflatlufi -keyboard 
kev Itu eencc-ftt^ Gfttf 5nd/cr Trlf^er pulses) 
itcijusc VCA '^ti'fset" trlriFncr fflr' hg vo 1 Iflc* chante. 



***** MINl-MOOG M&drf ICATfOMS i^i^*i 



1] Fxpo^e rl^ctronEc circuitry by rErovFnfi raetaT cover held 
gfi ty LEt sNe^^L m&tBl ^crevj&. 

S] LocikSna at rear Qf Mlnl-Moofin renraVe rFsM^hflnd prIrtieJ 
clfcuEt board CBi^Drd ^1) , &et ^side tcmpprgrilVr 

SJ Rmwvs other rlsht"h3iid pnntctf -^Er^uit bioard <EtjariJ *Z| 
which resEdes beh3r>d Q^a^d wl , 

"+! Insmll <i phyn^ jfltk iiuuli a^ i^'l tnhtraf t ^IL) just left 
of the jack IflbcjlrLJ "-_aUDNC55 E^^TERNAL CONTROL INPUT''. 
L^btl this jact "COHIkQ^ ^U'_lAGL OUT". 

5) On Etard ^3, solder a li-lnth wire to tht etchEne point 
SHown In the F tflure. 

65 Solder the other end of thi? wf -e to the Jack you Jy^t 
In&taTled. 

71 Connect tl^fr eround terniMal of the ^ew jack IQ chc ^roLind 
terminal t^ en adjac^r^t jac^^ 

£) Replace bDtK prifited circuit bQards arrd th& metal cover. 










"1 



FlSUR^t 



■no 





-1 OUTPUT 
TO D&C'S 

&) OUTPUT 
TO FluTtSt 



ClfiJXJiTtT 



COUTKOLfl V—,, 



OUT 



1 



1 



i-^^-1t 



SCHtfAATIC 



FC*L ^i£ MJ\TH 



ri-i-tA ODY&SCV ^■J]DtriOMIOHS 



L> ftenowfi Ody&sty pliJttc bottom to expo&e cTrcuttfy. 

2) [>rm Chfflfl Uk^ hfil*3 and install thr'sA mltvl-jacks 
C&uch ?fs SwitthtrafI * 1U2A3 tretwaan ths iftcV labeled 
"ttFflh J^eval" ^r.tT the sEde of the Od^55oVh Poshtlorr 
t::^4^<> h&lt& toward tha bottom flanst sq that the 
jai^kfi dty n&t Interfere With th* tidv^^ey GlrcuFtry. 

5} Label the nin j-j^rtk^ t 
"CV-QtfT" 
"GATC-ilUir' 

4> Wfrre the Jack? tnn che apnr-oprlatt cErcuFt pOlniS by 
ref e'-l n£ to tha diog^^'"" 

S> Replace the [itAstl.^- bottom. 
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